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(54) OPTICAL PICKUP DEVICE 

(57)Abstract 



PURPOSE: To relax fitting accuracy of an objective lens and a 
hemispherical lens respectively by suppressing increase in aberations with 
respect to inclination of optical axis, inclination of the objective lens and 
eccentricity of the hemispherical lens, respectively. 

CONSTITUTION: This device has the hemispherical Jens (emersion lens) 7 
with its flat surface 7b facing the side of an optical recording medium 20 
between the objective lens 6 and the optical recording medium 20. The 
thickness of the hemispherical lens 7 is increased by 20% to 50% of a radius 
of curvature of a spheroidal surface 7a as compared with condition of light 
to be vertically incident on the spheroidal surface 7a from the objective 
lens 6. 
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HI A] #*1/>X6 t3K*B»MM*2 0 £<DHflfc¥ 
ffiffi 7 b *3t^E»*l* 2 0««C|Sj^fc*3»ttU>X 

tCit tt, 7 a 2 0 %7^m 5 0 %f£ 

U>X7©«-frlC#LT*JR«OiB**«»A&n, 
>X6, 7©«WtliaE*«ft-C**. 
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(2) 

1 

±E3fc¥E»«# i ±E*f4fc >X <h ©IB»ctt« * *i> 
K«»tt V >X <£ 0 IttU $ ftfc# WAttS n* Wtftt* 

a® as sag s nrwrtri- * i«tfi t & 2 nfc db v > 
xti&mA.. io 

±mdhU>X\Z. ±E«^E»fflf±lw£G>i£hl'>X£« 

iE^S^^O^^-hE^E^fr^lnl^Tft^^^: it? 
±E**E»*<*t±E«*k>Xt©IBCtt«*tu 

±Ei5^>Xli> ±E«-^E*H±«c^©dbl^>X&« 
0 It ffl $ nfc**^±Edb3»B5 £2* b T^tt fc Alt s n 

nt bf * 7 ygto 

[0 0 0 1] 
\ZM-TZ. 

[0 0 0 2] 40 
\mk<o#M\ IE*. ««m*©E«fc*ibT\ v^to 

«*©3t*E«*lt#^««S»lTV>*. ^UT, JlflWfc 
*E»«^±lc*«J:0O3e*«^$*TC©5t*E« 

mmzttrzmmm^vmz&fr^wt&m v *n 5 at* 

[0 0 0 3] ±E**lfy^7y^ , K««C*^Ttt, ± 
E**E»«t#±lc±E3tSJ: 0 ©*fe«*a*S»4ll 
U>X<Dffln& (N. A. ) £*£<-f££ ttcio 
T, R5t*E»«#±lC3t^«3t$nr^dc$n*tf- 50 



»BB¥ 8-315404 

2 

te©««E»?M^lS±3l*S E 
[0 0 0 4] ±E*Mfcl/>X©HP«**«<-r**K 
£LT> 2l©»ftl/>Xi±E3tt*E»llt#a:OlB»C« 

E©»*fcb^Ttt, ±E»*V>XRtf±EifbP>X 

s^^t^<, ±Etf-^x#^ hoa*/h$<-r 

[0 0 0 5] JtBfll'VXtt. t*»5VU y F ■ -f V 
—5/3 > • U>X (Solid Immersion Lens ; S I L) T 

[0 0 0 6] ±EOl^>XO±E3t*E»«ft:JC»lft-r 
X©fii3«lBfctt. ±E^«JU>X«tDltfcB$nfe3t*^ 

[0 0 0 7] ±E*t«l^>Xt±EiOiU>Xi:^J«b 

fcBBDftte, &tty*u>x<Dmamzm&u>x<D®$T 

[0 0 0 8] 

TfcL C©i"i^>Xa:±E«ft^>Xa:S:'&ricbfcBBP 

^«jl^>Xo3tffll:tt^«t, Rtf> MdbW>X<£> 
[0 0 0 9] B««(Z>J:5IC#U>X*«««C*#LTH 

7m*\Z*S\,*X\i& ±E»«V>XRtX±Ei!b^>X«r 

[0 0 10] T^:^^. ±E»ftW>XRtX±Ei5U> 
XSr3t<**fSJC»»tafPUT±E*#E®«#:±JC^tj' 

^^rfe^tC^^T^ S*rfel/>XS:rX^dbl/>X 

3eic»i/t» o. 2° s«©**fc*r**n*« 
[ooii] &fc, ±E«»u>xtt. Bfs^jtrsat 

5t«lC»UT, 0. 2°§SO«f^f? > 
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(3) 

3 

[0 0 12] $^>{c> ±Edbl^>X©¥ffit±E5tt*E 

x^©«Ke&i§i»u ^fc, ^<Dmm&-M<Dmm\zm 
<*r5<h, ±»©<fc5*»«W'>xo3tttJc»"r*«* 

[0 0 13] It^T, ±ao3t*fcTy^7^^«IS 
±e# i/ >X©ttB«F«£IB*"r * - &**Ba~?& 0 . JO 
ft*#lc»A*;i£^*ft^i* ±E3fc*E<Mfc#«fc 

[0 0 14] *CT, *»BHtt, ±jfi(D*WlC<B*T« 
WKlfll^X (V'JyK"f7-y 3 >«U>X) 

i^>x©3t«»c*j-r*«#. BEa^>x©**irjrr* 

[0 0 15] 

[BIIS£#ftT£fcfc©^&] ±£©flB£#ftLJ:E 
X<h, SE^E««*tK»fel/>XtoraiCfiSSn 50 

u >x<t o arm a nftjiest^xM-a nsaw*** 
jwjt*«t* a t ft a n«E«*E»ti»o» 
MSB ic $ nrwurr s botb tftanfedbi^x 

tSrffi*.* CCMbl^Xtt* ±E«-f*B*B±fc: d<D£b 
U>X*«fc3t^*36SnTli5«IB^*ViT. ±E*T . 

gou>x&QMm2 tifzyanp±&&$m \zn u tib 

KA»aftSC<fc£ft3Jpa£SW$£b;fcd:€N H 

«fl#B©tt#¥«©6 ox&tfl 

U-oT^Z>Z££ VTz *>(Z>T&5e 40 

[0 0 16] ±*<Wfe*fc?y*7y:/ 
K«IC*V>T* ±Ei£bU>X©JSa<D±E»PJ»afc:*# 
±Bi!h*B©tt*¥«©2 0 

[0 0 17] 

[fWB] *JWl:«63t*K y ? 7 y ^«i:*^T 
tt, 3t*E««#i:»«U>Xa:OW^ffi«$ntt»«l 

ix>xio»ffl$nfc**)0«xw*n*H^tt**e^ 
w ?t «t « * a«B £ ft a *iBot*E»i«#a>*ii»fc 
jft»anr»iRir^ffi^ 3 Pffii:ftanfcdbP>Xtt. r 50 



»H¥8-3 154 04 

»ftw>x±o»manfc3W3&«i!ba«ffifc»L/Tsa[ 
Alt a nfc t e icBbfcW»ttt»o»*E»W-bK: - 
>x*«&3fowi#an* - £ t ftsjpaT&s 

g2pjpa ct 0 fcRdb3*B<Z>ft*¥«tf> 6 0 XKTfc»& 
ftahTV>*©T. tt*A»3fcBL ± 
E»«U>X©3ttt«C»'rs«#. fttf* ±Eifbl/>X 

[ooi8] £fc> ±Eai/>xoiPao±Esqi»a 

\Ztt? <b»Jn*6±Ei!b»HfOft**g<0 2 0 %75M 5 
oxmt $ft^Att> ±E»*V>X©36*«c»-r 

at* jiEau>x©*»K»r*fi&^ji 

[0 0 19] 

Uft*«6iMI!-r«. 

[0020] ttm~fa*^y*v9Tv?&m%* a 
4ic^T<fc3ic, x^©sn€r**E»«#2 o<o 

[0 0 2 1] ±E**E«Mt#2 Ote* H1RJJB3I: 
5RfJ:5fc:* *B«T***AitB2 0 a<fcD«**E» 

®2 0bw, ^fr^H^awB^ftanrv^. ^ 

©MMM:. Mi^X^MO-SW0> 0. 1 
mmMO. 2mm©K«tl/WS < ±E*A»ffi 
2 0 aJzOiE^^tfy^TyySWcJcDAWanfc 
3fc*WU IBSBiftaabT, ±!5S^EgI2 0a 

±trm*an^>o 

[0022] tmytmi tim *mw*1'- 

-^U>X2lCiOWf3t*i:ftan, IMtfrte^ iifV 
4. RZf % A/4 (4#©1«*> «5^ST, Rd^fc 
[0 0 2 3] ±E*#ttU>X6Kk 01 fc:«"j\fc5fc, 

[0024] ^bt, ^cD3t#tr^^r^/^g@ic^^ 
fc^sanr, dbw>x (vu^f^t^ 3 >'1/ 

>X (Solid ImmersioD Lens ; S I L) ) 7*WKatX 
[0 0 2 5] ±!Bfll/>X7H Hl&OTl2K«r«t 

3tr. ±E»*u>X6ckD»manfc**3^A»an 

r T&£dh3$® 7 a <hfta 
n, ±E5t*E««#2 0 0)*ffi»T*S*X»ffl2 0 

a i:a»$nt#ifiitsBWi 7 b tftanrv^. 

[0 0 2 6] ±Edbl">X7tt, S3S:(^ia4tC^'rJ: 

ai/>x^^« ct^^ilx-^) 3 i tci 

0. ±E¥i7 bfc±E3kA»B2 0 a * 
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(4) 

5 

t>*>. _LE¥® 7 b £_hfS^AttM 2 0a t©Bl:lt 
J*fc>£ftJI (X7^t7^;AG) ***SnTViS. 

±E*M»l'>X6H* H3&rX0 4«c^-rJ:-5 
tC, »»U>XSK»8M8 (7 5t^lX-$0 1 2 1C^ 

hj&*±B»*E»BB2 0 b±CDE»h^^^±^«^. 

K^tt^REfth^y^ttcSt^-r^lfil (h?y*> 

[0027] ±m&u>xmmmm3 ixzf±mtmi> 
>xmmmm 1 2 ©ami, ±e^e»b 2 0 b ± d 

[0 0 2 8] Tfct>*>. ±Edbl/>X7^JgT±E«-^ 
E@9 2 0 b ± tc*l* S n^3t*tt> C ©gfEil 2 
ObiCiDRIJSttfcRS^mtbX, ^dbl/>X7. 
±fB;tf#Jl/>X6£«IX, JiEA/4«5fcS<5. CCD 
JE»**tt, ±EA/4«5fcJ;D, JbB**UJ:D© 2? 

ttot^S. £©JRit*Sttl* ±E«*lf— AX^'Jy 

[0 0 2 9] ±SBI1©A«7^7- 8l:A»LfcK» 
SHI* «$I/>X9WT^I/>X10S» 

*0» ±ER»36*K:*AiR***i;Sli'«ttt>fc> # 
KR»***±E» 1 oMIHftflSS 1 1 ©S#W±fc*# 

[0 0 3 0] _b!2|g 1 <03e*tB« 1 1 \t. SS©SE^ 
±E**E»«t#:2 OckO©R**OBtT**RFB 

[0031] ±LE^*i>->Xffi»««i ±my* 

7*-*X*lRjJC»ft«f^L, ±Em-^E»®2 0 b_h 

[0 0 3 2] Sfc, ±E»«U>XK»«*1 211, _t 
Eh7y*>yx7-S*l:i^T, ±E»*U>X 

EER h 7 * ^±tCRtttS««. 
[0 0 3 3] fit, ±JB*1 G>/\— "7* 7— 8£»« 

^©SlOA-757-12H JtEEI«fcJl££2 
5MMU -JO«R2^ *3fcU>Xl 3* 50 



#SI¥8-3 1 5 4 04 

5 

>X14^LT, » 2 ©3fc«H« 1 5 flfcfrO 

XI 8^bt, «3©3t*mSl 9{C#<o 

[0 0 3 4] ±E» 2 1 5 tt, ^Ift^fpJcDft 

gSIBSE^n^^^JCiD, ±E3fc3*a>±E3fcA#ffl2 
0 a£ D^SW^A^tB-rsi-S^ft^nTV^. * 
fc. ±E* 3 (WtEMtiS 1 9 tt, %mifa<D&W*mm 
$n*E£fc«fc0» ±e3£*©±E¥ffi7b«i:D<0E» 

[0 0 3 5] ±E» 2 RtfS 3 ©3e«kffiS 1 5, 1 9 J: 
D<Wfc4fcffltH*Pb, Pdl «JHB2 1fcJ:rK SWc 

-^F^-f A*2 2JC«»SnS. 
[0 0 3 6] £0>T^a.X~*F^'f A2 2H 

$n«±E«3H8 2 i«fcoota*fc«UT±Eai^>x 

^»«S«3 l^^ii-T^il^tCctD, ±fB¥®7bt± 

[0 0 3 7] fLT, CO^tf^^T-y^Se^^Vi 
til ±EOI/>X7lt ±E«^E»ffi2 0 a±JCd 

V>X7 &ft&3fca***£nxV>S#tBK::feV>X. 
JLE*f $f 1/ >X 6 <fc 0 Wtt £ nfc**^±Ed!i3»ffi 7 a 

[0 0 3 8] ±E«ftU>X6ckD»fflSnfc* 
3fo&t±EiEb#H 7 arr»LTSK«CAWSnstt!Bt 

XV>*ttJBT*tK R3t*^Ka«ffi7 a&&fr>TJB9r 

[0039] -r^t^^> ±Eai^>X7ll, JPSfthB 
Mmmz toT*S«tt<kO*>. ±E¥I7 b^JiEdb 
^®7 a*OIBIBi-*«C*»L,fc«aillC»jaESnT^ 
£ e LfctfoT, ±EBfE»I2 0b±tC_tEdbl^> 
X7SKfc3t*3&«*3KSnT^*«JBfc^ViT, 
l/>X7C0±Efl»I7 aKA#t£nfc3fc*tl> 

[0 0 4 0] ^bt> ±EdiU>X7<Z)±E»*JP$ t 
ofc»r*JP3 JiBdb3*9 7 aOl**i 

[0 0 4 1] JlO^try^T^^SB^^V^TJl, H 
^A»*«, ±E*#«U>X6 03t«tC»-r^«€r> R 
tf, ±Edb 1/ > X 7 <7>3tW tc^-r ^> m<i- iztt-? Z> fF^« 

[0042] JKToaiRr;«2^-ri^>x 

l/>X7(Dj?$$r±IBS2PJjP^ t o i: Lfc«<&£®ifc«E 
[0 0 4 3] 

an 
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[0 044] 



7 




(5) 


8 






THIU53) 




OBJ: 


INFINITY 


INFINITY 




STO: 


2.81940 


2.600000 


FCD1_HOYA 




A:-0.235476X10" 2 


B:-0.655445X10~ 3 


C:-0.682554X10~ 4 


2: 


-6.57878 


1.163402 






AI0.139038X10- 1 


B:-0.581075X10" 2 


C:0.970059X10- 3 


3: 


1.25000 


1.400000 


BK7_SCHOTT 


4: 


INFINITY 


0.075000 




5: 


INFINITY 


0.100000 


'PC 


IMG: 


INFINITY 


0.000000 




* * [^2] 



8-3 15404 



EPD(AI4ISS(mm)) 


3.95710 


WLCaSfi(nm)) 


680.00 


PEFRACTIVE INDICES(E#t^) 
GLASS CODE 
BK7_SCHOTT 
FCD1_HOYA 
'PC 


680.00 
1.513615 
1 .49461 1 
1.576900 




3.9000 



[0045] ±e« i fc* wra, o b j *mm&5<» 

•WtfcjRU STO«kDfg2Ma*±B#»V>X6£# 

[0 0 4 6] STOCA, B, Cte, ^tl-fn4^ 6 
8*<£#^M«gc£^bT^£o fc*5. ^OSTO 
C7> 1 0*©»«ffi«ScDtt/-0. 123316X10 

- 4 t$>^>o b, era. ^nfn4*, 6 

8*©#J*ffi«R£*LTV>£. fc** u©^2® 
<7>1 0*©fR«ffi«ftDI4, -0. 677027X10 

[0 0 4 7] ^LT, ^31^014111 ±|EdbU> 

OaC, I MGte> ±IBe^fB®M2 ObC, ^tl-^n 

[0 0 4 8] L^ot, SKO^tfy^T^^SHlC 
&V>Tfci, ±IEdbl'>X7(D^j&U. 4mmT^D, 
±fHdb^®7 aOAWStfl. 2 5mmT&0> _bi2 
¥®7 bt±E*A»I2 0 a^O^PS (AG) ^7 5 

W\ ±ffidbU>X7 0JP*Si»*fijir«fl:$^c:tlc 

[0 0 4 9] ftfc. Altli (EPD) , JtJltOS* 



(WL) ; gtXOflkAEtt (EFL) tt, ±8B«2lc^ 
Tct^JC, ^n^fn> 3. 9 5 7 1 0mm, 6 8 0. 0 
OnriK 3. 9 0 0 0mmT&£o frfi^XftO) 
m$TmZ* ±KH2\Z^T^:^\Z. BK7 (&U>X 
7) #1. 513615. FCD1 (ttmU>X6) Ifi 
1. 494611, PC (#U*-#^ H 0fc*e 
50 »*fc#2 OtDmmm) ffil. 5 7 6 9 0 0T^o 

[0 0 5 0] _tfHdbl/>X7CD±|S»*iP^ t dH 
0. 9 9 5mmtfe5^T, 

(1. 4-0. 9 9 5) /I. 2 5 = 0. 3 24 
£D> ^^^tf^^T^y^@CO±fBd!3l/>X7CD® 

3 2. 4%T$>£>. iPt (N. A. ) fck 0. 

8T^^>o 

[0 0 5 1] dC0^tr^^7^^@JC^^T> iffltfV 
Alt (0. 3'), ±fB^*l/>X6©3tttlCM-r^« 
40 # (0. 5° ) Rtf±Etfhl^>X7(D*WC»-r<&iBi& 

cfc^tC. ^tl-^n, 0. 026rms (A), 0. 03 
0 rms (A) ,0.010 rms (A) T&£>„ 

[0 0 5 2] 

«3] 
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(6) 




9 


J0 




&®iRi£rms(A) 


1)«I^AI40.3° 


0.026 




0.030 


3)SIL<D3t$4 IC*fr-5fiI/£>30M m 


0.010 



[0 0 5 3] fLT, ±f2dbl/>X7<Z>JP££±feS*P tt^tU 0. 0 5 0 r m s (A) , 0. 04 

f$ to (0. 9 9 5 mm) <h b <h fr tf>«^ Alt 9rms (A) . 0. 050rms (A) T&£o 

(0. 3° ) . ±E»ttU>X6<D3fc«fc*t?-*«* [0 0 54] 

(0. 5° ) »tf±Edb^>X7CD*Hi^»-rs«^ i0 CS4] 
(3 0^m) Jco^iTOttffiiRStt* £TF£>g4le:^-r* 



3<r-X 




1)8i^Am0.3 O 


0.050 




0.049 


3)SIL0>3feltfl lC*t^--5{S-f>30/i m 


0.050 ; 



[0055] LfcjSteT* no^e?*? it? 

fi^Sr^ffi^Tlc«IA^ri:i:bfc«^^^ «*A 

>X7©36(HK:*rt-*«-J>lco^T* «tfttt&g05SS 

[0 0 5 6] ft*, i&*VA#m> H5JC*^Ta"C^-r 
ZoiZ* ±E»ft^>X6tC»-rSAIt*m^*t» 

afti/>X6 0)^ ytmztt vtm& vTzVtm~v& 

fit, ±Efl^>X7©*»C#TSiii&tt, B 
7 t*iiThT*tJ;5l:, RdbU>X7 0*^ %«i 

[0 0 5 7] fLT, tttfVAt* (0. 3° ) iCOt^T, 

±m&u>X7 (Dm-z&mmmz to £ojp< u^*^ 

fc*»S«EffiiR« (rms (A) ) <D&fc\*. B 9 
"TO; o \Z, »*«Hn«3^±Efi*¥S r (D 6 0 X«T<D 
«Hfc*^T, »tfiU>X7'<Z>jP^aJpjP$ toT* 

[0 0 5 8] ±E»WU>X6036tt«C**"T^« 
€T (Q. 5 e ) ICOUT, ±EdbU>X7CDJP££3Pfl 
»S t. J:0JP<bfc«-&«C*»<&*ir«« (rms 

(a) ) ©asflstt. o^^-r<t^t^ jp»4udsa< 

[0 0 5 9] ±EOU>X7<Z>#W::*rr*ffl 
i? (3 0 am) K^^T, iiSEfil/>X7tf>JP££S*P 
JP$ toct D» < L&»*IC*W«*MIR« (rms 50 



(a) > si i \z^-t&o\z. m&wtom# 

±taffi$¥gr 06 0 X&T0><6HK*^T* 

[0 0 6 0] ^LT, *»AltAflte»fcai*fc*&K 
tn>T«U ±Et£bl^>X7(DJP££S2PJlt2 to (t = 
0. 9 9 5mm) ±0±Eft*#8r©3 2. 4 %JP< 
Lfc*-& (t = 1. 4mm) K*W-*«ffiiRa (rms 

(A) ) (DXfctt, SI 2 H^"Tct3{^ SOl^>X7 

[0 0 6 1] Sfc, ±E««yl^>X6co5ttt(c»-rs« 

/P££g*PJP£ to ( t = 0. 9 9 5mm) £0_tiBl& 
*4*Sr0)3 2. 4*JP<bfc*& (t = l. 4mm) 
fc*tt*«ffi|JK« (rms (A) ) ©jtflstt. Bl 1 3 
^-Ti^tc, Kiaw>X7(Z)JP**«*qi»S toTfcS 

[0 0 6 2] SSIC, ±EOl/>X7<Z)^$ftlC^-ri><l 
*i>**aSft$-&fc»^«C^ViTtt, _bf2dbI/>X7E>JP 
££g2pJP£to (t = 0. 9 9 5mm) ^D-hlElfe^ 
¥1 r©32. 4 %jP< bfc^ (t = l. 4mm) \Z 
*tt£&®iK^ (r ms (A) ) ©SMtfcL H 1 4 fc^ 

T«fc<5K. Riau>X7©j»*3»«*»»a toT**t 

[0 0 6 3] tbT, $a^Att£0. 2 2 5° ± 
E»«U>X6O*il:»n«*ft«0. 2 0 0° 
i:U ±Efl^>X7 05C«l«C»r*«'i>*€r 1 5^m 
i:Ufet#tCO^T, ±EdlV>X7G>J*S££ittP$ 

t o J; D»< Lfc»-Sfc:*W"*«iHttK (rms 

(a) ) oaefctt, b 8 5 »**Mfe&«± 
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